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(57) Abstract: A metho(i ot joining by using a joining material an RE 123-based 
superconductor base material obtained by a melting method. With a joining sur- 
face of an RE 123-based oxide superconductor base material produced by a melt- 
ing method as (1 10) and a joining material consisting of an RE 123-based oxide 
superconducting material lower in melting point than the above RE 123-based 
oxide superconductor interposed between joining surfaces, the joining material is 
melted and then solidified to fonn a joining layer to thereby join base materials to 
each other. A joining material may include a sintered body, melt-solidified body, 
powder, slurry or powder molding. 
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5 mmmf 
^^^^ 

10 i£<^. ^WMU^t bX. mPLi-£L i T i B a (B i , P b) 03. (B a , 

K) B i Oj. (La, Sr) 2Cu04^ REBaaCUsO^-j (R E{±^fr±^7C*) , 
B tjC azCUjOio^ T agC azC UjOjofeSV^fiH g B BgC azCUjOg 

ct 9 '^cC^m^'iB^M (T c ) (7:>m^^mimmmmum^^^ tm^^ nxis 
m i^y. r R E 1 2 3 mmimmmMmP(\ t v ^ 5 = ^ x\ re \-t^±m7tm 

Xh^X^ Y, La, Pr, Nd, Sm, Eu> Gd, Dy, Ho, Er, Tm^ 

Mi^^mm^mmLx^^m:^ t i.xmm-r^^ti,mh^^tf£-^x\^^^±)^. m 
m\^^£:^l>^^mm^mn^'ttx^^^m^^^M^'&^ mmmmmi r>^htLx\^^o * 
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h(DXh^ (#P^5p 6 - 2 1 1 5 8 8 -^^IR) o 
( 1 ) K. Salaraa and V. Selvamanickera, (Appl. Phys. Lett. 60 (1992)898) 

mm.mi<^x-^xi^mi^tiYB n^cu.Oj.smmmi^ (Y123) m^^wmi^ 

i/^<, 9 1 0~9 3 0X:(DSM^mX2^6MP aCD—m 

(2) fAdvances in Superconductivity VII J Springer-Verlag Tokyo (1995) , 
m 681-684 M 

^itMifei'io-CjtMLfcY 1 2 3Sm#/^/^i^^ ( Y B 3 2.4 C U3.4O,) <^ 

25 CU3.1O,) (Di^^y/^y-^^^^&?^. ^tL^mU(Dm.^.ty^^y~(Dm,^.t(Dm 

(Ybl2 3^fH) ^S*t®/5>e>^t:°^dfv^/w^g$-a:^ r<D^g^ 

(3) #^^7-8 2 0 4 9^<2f|B 
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agCuaO^^a (RE = Y, Ho, Rr, Tm, Yb) . Ag, BaCuOj-CuO 

^m^t LT. mfiy.i~xMm^j: t'<DjjmicX'oxif\-^^'^. ^<Dm9 00-99 

10 ^iSt^^S hf^^fz. yjv^—(DY b 1 2 3 *^^Hft:;65 Y 123 WffijS^^ y/u^-if 

t^ht^. m^^^.^fi^x^mmkm(ow.>mti-ii^f:Ly/'^-y~ {i^^mmmw) ^ 

15 <>r;6S#^LT*5i9. r OY b 2 1 1 ^ i:i!]5?i^i:;6SSJ^;L-CSfl:2»t4(Z)Y b 1 2 3|^ 

f^yji^^-^\z.\^m.m,^yfnmmi)^ux^x\^^^:Lt-t)^^< > 

20 rtLfi. *PBm<D#^ttit^Wffi56^bV/^y— 't':*§Pt-lRl56>oTYb 1 2 3^^ 

121 9 fi. ^ y >->-^m*" ^mm x^fzM^mx^ »9 . mi o ttT/.y i^^^ 

•So 

^Rl^tfY 1 2 3SI|3»^^/l^i5'ft:W^1t-Yb 1 2 ^mmM^m^^<oy 
(a) ^^iiI^^^iC9y/^y-fiB a O-C u O^gHM'f'f-Y b 2 1 
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9 (b) iZ^-tJi^i^. Yb 2 1 l^tB aO-CnOT^mMt-A^RfiL^i^X^M-i- 
xfim-i-^. ^(Dm. ^mmmm^\c^^-r^Yh 2 1 iffi^m^s^/j^^ss-r^Y 

5 b 1 2 S^^fe^Sl^ff^nT^My/^i^?'— (Dct^rfe^^d^^^SJ; Yb 1 2 

Yb 2 1 i^^mkmi)^yj\^^—^^u<Dmm^mi::.mmmmi^tc^mxy^i^y 

10 -e LT. ^(7)Y b 2 1 1 m'^^^^i-i^i^WM\kXh^<DX\ _hlBLfcJ: 5 ?tfSc 

^fc. 7|s:#|gig«jifB^^:;d-yfe{'ctoT#bnfcRE 1 2 3 m^^t:«^«m##:^ 
#fls:^$i#fc-r 5 r i: B fi^ i -r-Sc 
20 7|s:|gP^^b{i> _hlE(^)ilM^fi?^-^Sfcfc(^fi#«JF^>^fi;tafc*gm. RE12 3 

(a) ©^^{^^'g^®^^/^L-C@^^i~S(c|^U W<D^^ffi;65 (110) Xh^ 

(b) _htB (a) (D^-^t^J^V^T, ©t^ct "9 tiife^^^tO'fgV^RE 1 2 SmMffl^l*: 

25 (Di±ii5j^^$:. m^i^xni^mmmi^^mmmjfmmunti.xmnu 

^mm^i:Di-±±M<Djm^icm-^\r^x^mm^^^^fci,<Dxh ^ . ^mm(Dm 
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( 1 ) mmmK^ ^^m\^tiR e i 2 3 mm^mmmmi^ (re : y, La, p r , 

Nd, Sm, Eu, Gd, Dy, Ho, Er, Tm, Yb, L u 35>b31{^tT.'5 1 ® 

(110) i L. m^m(Dm\^mmRE l 2 3^^fbM«?»#:J: "9 tiftfflJ^^c^R 
5 B 1 2 3^mit!^^WMUf^ (RE : Y, La, Pr, Nd, Sm, Eu, Gd, 
Dy, Ho, Er, Tm, Yb, L u b31«"tL5 1 ^X(* 2 

mi-rsREi23 ^^^i:«^^m#fls(o^^^&o 
(3) ^'^^(Dmmtmmxh^^it^n^mt-r^^m (2) j^f2*fe(D®-a-;^^o 

(1) i^tS«(7)g^'a^;fyt:feo 

( 5 ) ButflR E 1 2 3 R E ^r^tf^jSm^ffi ^^Wi" 2) ^ ^ 
15 #mii-5-t|H (1) ~ (4) i-|B«(^^^;b-?^„ 

(6) BU5a#^m2Wta/Ji>RE2B a C uOg+i (RE2 1 Iffi) RV^XXl~iRE,.^B 
a^^xC U20,o-,ffi (RE4 2 2t@, O^x^O. 2, O^y^O. 5) T'fcSi.l^ 

(7) mmWmmmm'A^RE.BaCuOs^ (RE2 11ffi) RXJ^XXl-tRE^^B 
20 a2,2xC U2-xOio-y+i (RE4 2 2^e, O^x^O. 3, O^y^O. 6) T*fc5^ 

t^!i^mt-r^±m (5) t^is^co^^::&feo 

(8) Ms^REl 2 3^mit<ll^mm^i$-^^As, Pt. CeO^. Ag20;6^^5^{^ 

i^ls i@x«2aji^±^-^wr6r i^^mti^^itfi (1) ~ (7) iz.mm(Dm 

25 (9) mti^-^U^^Ag, Pt, CeO^, A g ^O;^^ ^ilfmS 1 fflXfi 2 ^l^Jh 

^ir^^-r^^ir^i^mir-rsjtHE (1) ~ (8) \z.mm<Dm^y7mo 

(10) ^-^<D^{c;bnJ±-r 5 :i <b t -TSJubb (i ) ~ ( 9 ) iLmM(Dm^:^ 
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(11) J; K) LfcR E 12 3 mmit^^MWMi^ (R E : Y, La, P 

r, Nd, Sm, Eu, Gd, Dy, Ho, Er, Tm, Yb, L u/0^bjlf^tt5 
l®X{i2ffiJ|M±) (D (110) mm±^. iutSREl 2 3^^^t^fe@m#^*J:'3 
hmikJ^(DREl 2 3^mii:<^mMmm (RE:Y, La, Pr, Nd, Sm, 
5 Eu, Gd, Dy, Ho, Er, Tm, Yb, h u-^^hMitin^ lUXn2MSl 

±) 7!)^ b ct <9 u-c =^cf ^ r e 1 2 a mmimmmMW-^-^i^o 

mstt^ m^m^ (110) tvrc^mm<Dm^i^<Dm^^mo5:mKi^n^m)^ 

15 Hiett. *igs^<D^^^^<D, ^-g-®;6s (110) :^mi^i3i-f^uM(Dmm.^^m 
121 7 (10 0) :^mxh^imM<Dm^i^(Dwmj&m^:tsii::6m^ 

msn. m^miA^ (110) :i7\^x^^imm<Dm^^(Dmn^^mwim(D'wM 
20 i^^i-mr-feSo 

01 o{±, «(7DYi 2 3mmmy</\^<>i$-m-^mxmibh^tLm'^i=^(Dm'^m^m 

25 mil fi. ^-^ffi^ (110) t Lfc;*:^e^(Z)®^f*:<55i^^3fe^®M^(^)^*^ 

m-trnxh^o 
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v^m^h. RE 1 2 3^m'mmw-mrM<Dm^Ki^^^x\-x, m^m<D:^i^Lt ux 
it (10 0) mtimm^ihx^ti^ 

5 iiL^ (110) i-rS^il-ctoT. M-^^^^;i)Spj^i:/^^ - t^H^tULAco 

tJgoT. ;^|gPJt::*5V^T{i. RE l 2 3 ^®m^f*:<^^'^®^ (l l 0) i LT 
m^^n^o *fc. ^^ffifi (1 10) ffiXfeSr i::^5M^LV^;Ci5. (l l 

0) xh^ii^m^^jiw ^Kzj^fioxvf^i 5° a^*x{*TO-e^6;6\ 7° 

i -r 5 i \ ^ b-c> ;2|cfti^iNa»T'v ^ 5 r r e 1 2 3 ^m^mmmm 

10 f$:(^^-a'ffi^ (110) ibj <tV^5Sa«{i. ilBLfcl 5° iiil^cDXV';^^^^^ 
(«m^fls:#^tcoV^-C) 

;*:^P^(55>^*:iSjgffi$tL;5Sm^fl^W«> RE 1 2 3 ^^<t:«^Sm^^*: (mu. 
REflY, La, Pr, Nd, Sm, Eu, Gd, Dy, Ho, Er, Tm, Yb, 
15 Lu-/}^it>mitth^'Pti< th lUJLi'i2m&^±) Xh'O. — HSI^REB a^C U3O 

^^Wli^^^^Xi^X<. ^(DXo^Jl^^mmMmtLXiiRE^B aCuO.m (R 
E 2 1 1) ^t>^RE4.xB a2.xC UzOio-y+B (RE4 2 2;1^, 0<x<0. 2, 0< 
20 y<0. 5) ^€rWSvlt;OSx*#S (#rFf52 8 2 8 3 9 6^<^##m) o 

h^^(DX\ -4^mmii^:ts\,^xit.m:^(Dmmimoo 
mu(ORE 1 2 s^mitii^mmMmi. Ag, pt. ceo^, Ag^o-^^hmti 

tl^ imXit2m&.±^^^l^Xiy§i\^\ ^(DM^. Ft, CeO^fi. R E. 1 2 
25 3^\^RE2 1 lRURE4 2 2^mM^^Wc^'^^il)}W::b'^hV. Ag, Ag^Oli. 
RE123+RE211 XfiR E 4 2 2 (0^.-^^ (Dm^'^^kM^\^± 

(^'a•t^^^ov^T) 
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I^WM^ (mU. REf^Y, La, Pr, Nd, Sm, Eu, Gd, Dy, Ho, 

Er, Tm, Yb, L u 1 ffiXfi 2 ^i^_b) ^-fi^ffl-TSo 

E^jgfit^iiiR-rso 

^/c. R^tCR E 221 &t>'R E 4 2 2 ^^tScffii LT^WbT 

V^TtjJ:<. *fc. St^{'oV^-Ciai'<fci:|^«<Da*3ei^b. Ag, Pt, CeOz, 

(1 — x) REB 82 CU3 Ot.j + x RE2B a Cu05+ymass%A 

RE : Y, La, Pr, Nd, Sm, Eu, Gd, Dy, Ho, Er, Tm, Y 
15 b, L u/S^boSfmS lSXfi2ei2>^±. 

y: (1-x) REB 32 C U3 0^.^+ X RE^B a C uOg^ 1 0 OM*%<t Lfc 
^(D^m'fm^ («»%) -C% 0gy^4 0. 

A:Ag, Pt, Ce02, A gzO/S^bilfitb-S 1 ffiXf* 2ffiiii±.„ 
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10 SlJfe^il 1 

(E r -B a - C u -O^-^^tJr J: § Y- B a -C u -0/^>'Ui5'^^S(Dg?-^) 
Ms QMGM) (110) J: 51-3 X 4 X 5mm^ (j^-^ffi 

15 tt4X5mm^) <^il:;^^^i^::^ "9 (±1 bfc„ ^"9 WLfcia:;|sf(^g8'a^MSrMffit-^£5^ 

0. 7 5 E r B U307.J+ 0. 2 5 E r 2B a C u 05<7)*afi^tC/£6 i 9 {-J^ 
P(^if. (Er^Oa, BaCOj, C u O) <lr#»L. gSftfL^^^i-T 3 B^^jg-g- L^c, 

20 ?l-a-*&7|5?r— $tt:/ v;^Tfig?f0 bfc^. ^^^^H^'f'i^T 8 9 o'CT 2 4 H#^iRM 

#^^foyto 'f£^^^^>9jgU l^!N-B^S^-CE r B a^CujO^-j^tJ^E r^B a C 
u O5 (75 2 S * T'tTo fc„ 

2^t^:;^£ofcM'a'i|5&7fel-> ^M-^*&*O^K»J^*fLr 0.5mass%<Z>P t ^^;bP 
L-r. gllj?L^t^rf?t>*3H^FBT?S^Lfc„ 18X9X5mm='(D|iL 
25 J: 5J55c?F$U. JE{^M#7Kffi::^l/^ (Cold Isostatic Press. J^Tv Tc I 

Pj i:V^5o ) M^frofc, 

w(^^?f^fls?r. E r B a^C U307_5Cr)'a^^J^:;?a,S"-e$>-5 9 8 5°CJ: K> 1 0°Cf& 
V^9 7 5°C-C% i<M,^\ OR#FBl»a%m^i^^LfCo 
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5 fco 

un^t 9 9 5 3 mm-^'Mm i ^mm^-^n o . 5 "cy h (d^^mm 

m-^' 9 4 5 °C^T'^^*P VtCo 
[f? ffl 

D) J; "9 pj^ L;^co mmnm-^-r^^n<D c m^^M vxmn^mu u mmm^ 
i^^ii^mM-t^m<Dmmn 7 7 k i ufco /^m^s 4^05 j^^-To mmm^ 

20 m^f* 9 2 KT'fco fco 2 T (^*5V 13, 000 

Mt'. i^^^^m(^*r-r6^^^£r«^-r^fci6t^. mu^^m^ (mo) ^^j^l 

j-Tj^-To ii^M-gft. 7 7 K-efe5„ 1 0 0 0 o e &.±(D^^mm^mv ^xhm 

25 *dSt5'^§B(D-g|Stc L^Ji^fSA L/<e;5^o/Co 1 4 0 0 O e -e^^^<7)^^?HJ--<7){iA;6S 
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mmm i ^^*5v^T. mu<om^m^ (i o o ) :^}^tti^i:^ \^mt^m "9 m u 

m 7 K^^^wm)&m^^n^m.m^tmkyim.m. (b a -Ma^*3j;t>'c u-k 
mz-mmm-^^mL^ t mwmmm&(Dmmi^w^^&^=i='Wm^fY ( s q u i 

10 *>I4. OTXh^it, 

m^i. m%yt^^^ (MO) ^mmi^xmm^^mM^n^tco i^m^msKj^ 
-To mmmmi-i. ? i K-T?fcs„ 2 o o o e ssc^^^^^TO-t-^ t . mm^ 

15 (Yb-B a -C u-O^-a-Mf-i'SY-B a - C u - O/^/I^i^ 

0. 7 5 Yb B ajC UjO^.j + O. 2 bY h & C \xO^(D%Kmzf^^ 
20 (Yb^Og, BaCOs, CuO) ^#fl:U gtbfL^t^l-C 3B^^^l-a- bfCo 

M-^it^^^-w^L-^r-fi^ji^ufc^. mmmmm%^\^x. s 9 • 2 4[$^x 

3 lEl. 9 2 ot: • 5 0 mm X2|E|. 920'C - 10 OB^^IX 1 HlOiR^t ^fro/Co 
iS^^^^'^ilU. J^i^:|-*5);5S^TYb B a^C U3O7.S, Y b^B a C u OgtD 2tS(;i 

^WM bX. g ®]?LI$:t^TS:t>^ 3 ^^mU^ L/c, M-a^m. $ i 8 x 9 x 5 
^?l^f*<§r> Yb B a^CUaC.jO'^^KCT^-CfeS 9 5 2^0^ 19 10'Ci£V^9 

4 2'CT\ 1 on^mm^^fx\^mm\^Tz.o 
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m ^] 

5 tC 

9 9 5 3 fim-cMm 1 f^r^^u^w o . 5 "cy h c^^^iuji 
mx- 945 x:* -e^^sp bfco 

10 ^f^i^LfCo 

S-^#®3G#t-*3{tSM^fi^i:#ttXM#K (B a -MaM33ctt>*Cu-Kai^) 

15 m^mmm^mKm t mnm^Mm&<Dmm^m^^&^^^mm\' ( s q u i 

D) :^^ib>kl^t:it:LS. «m^fe^M«9 2K-T:-foofCo KI#«»fcMtt. 
mmt^2TlCio\^^X}f^l 0, 0 0 OA/ cm' -efcofCo ^fc. ^ "Ti^^^^^fi^ 4 . 

(MO) 5rfiJfflbTm^5^^?|iJ^^ftofCo ^i^M:i7 7 
20 K <b LfCo 5 0 0 O e ]^±(D^^mm^m\i LT L^>SA 

H:t5?0ii 2 

^»J3{-*5V>-c, W<^^'^®/55 (10 0) :^rR]i^j;6i9(^©M^^'9l±iL 

^'a^#®3fil^t-fct-tSM{ti:#'t4X^{^ (B a -Ma^*5j;D«C u-Ka^) 
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m^mmmmmm t jm^9Mmm(Dmmm^i^^&^TmmMf^ ( s q u i 

it, ^um.m^^2Ti,'m^xm5, o ooA/cm'-efco/c„ ^fc. ^^j^mrn 
5 mn.yt^m^ (MO) ^mmLxmm^^w\-^^n-:>tc^ ^m^m±7 7 

*ife#ij 3 

(Y-B a — C u-O^-g-Wl^liSY-B a — C u -0/VP^fls:<7)^'g') 

10 [-e:*t<?)i^M] 

0. 7 5 YB a^CusO^-a+O. 2 5 Y2B a C u OsCDia^f^T^^^S J; 5 t-JE*^fi^ 
^ (Y2O3, BaCO^, CuO) ^#fiL. ^Wj%m^X 3WmU'^\^tc„ 
15 *^-f[ll-^lx^T-«bfcf^. ^^*#IS^4'f^T8 9 0°CX2 4^mUm^^ff 
ofCo J^^H^W^T. YBa^CujO.-j, Y2BaCu05<D2 

i^^^ 0. 7 5 YB ajCujO^.j+O. 2 5 Y2B a CuOj+O. 5mass%Pt + 
1 Omass%A gjOOiS^^Mf&M-eSbS 9 7 O'CJ: V 1 Ot:<av^9 6 0°CX\ 

^3|sf ^ 9 5 0 'c* T' 3 B#^^-e;!jpii«i 1 mr^^m^n b. o . 5 °c/ h 
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5 ^'^^^-ioV^T^?L{im^^H-f#^^c^-T:•fe'9. ;5^og^*>5Sg^j-efc5 ^ 

m^mnm^^um t m^mmm^(Dmmi^^{^^m^^mmMn ( s q u i 



(Gd-Ba-Cu - Om-^W^ iSSm-Ba-Cu-O /^/U^ ^^(Z)^'^) 

15 0. 7 5 SmB a^C 030^^5+ 0. 2 5 SniaB a C u OsCD^j^fej^J^^ S J: 5 l-I^ 
(Sm^Oa, BaCO,, CuO) ^#SL. g lljfLil^t^lT 3 B#rBW^ 

m^'m^^-mi^^^xf^mi^fcm. iKn.<^i^x8 8 o°cx2 4mmum^^no 

fc„ Stm!|sf^&»L-rJi|Bi:IWIC:J^?fe-e«#^3|llfTofc„ ^j::. 
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